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USEFUL METHODS FOR ROUTINE AND SPECIAL 
EXAMINATION OF STOOLS WITH PARTICULAR 
REFERENCE TO THE DIAGNOSIS OF INTESTINAL 
PARASITES* 


EMMA S8. MOSS 


From the Department of Pathology and Bacteriology, Louisiana State '/niversity 
Medical Center, New Orleans, Louisiana 


Although a stool examination is a routine procedure on ad- 
mission in many hospitals and clinics, the private physician 
rarely requests this examination along with the urinalysis, Was- 
sermann and blood study. ‘There are few indications for such 
an investigation in the usual patient’s history but any vague 
disorders, referable to no particular system or organ, should be 
viewed with suspicion until the presence or absence of intestinal 
parasitic infestation has been ruled out by careful examination. 
Experience has led us to believe that this is a highly significant 
examination and should not be omitted from the routine labora- 
tory requisition. It is only occasionally, in the specific identi- 
fication of the Protozoa that a trained parasitologist must be 
consulted. For a thorough and accurate examination, certain 
methods and procedures have given such uniformly satisfactory 
results in the writer’s hands that an attempt has been made to 
gather them into compact form for easy reference. No claim is 
made for originality of any of the methods though frequently 
they are modified to meet the varying demands. The accom- 
panying tables and illustrations will be found useful in the identi- 
fication of the common intestinal Protozoa and Helminthes. 

The term “intestinal parasites” is used in its broader sense to 
include the Protozoa (Amoebae, Flagellates, Ciliates) and 
Helminthes (Nematodes and Cestodes). The diagnoses are 
made by the finding of trophozoites, cysts, ova, larvae, adult 


* Received for publication November 19, 1937. 
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TABLE 1 
PrRoTOzZOA—AMOEBAE 


CLASS GENUS SPECIES FOUND IN STOOL 


Rhizopoda Endamoeba Endamoeba histolytica Trophozoite, pre-cysts, cysts 
Rhizopoda Endamoeba Endamoeba coli Trophozoite, pre-cysts, cysts 
Rhizopoda Endolimax Endolimax nana Trophozoite, pre-cysts, cysts 
Rhizopoda Iodamoeba Iodamoeba butschlii Trophozoite, pre-cysts, cysts 


TABLE 2 
PRoTOZOA—FLAGELLATES 


CLASS GENUS SPECIES FOUND IN STOOL 


Mastigophora | Giardia Giardia lamblia Cyst, possibly trophozoites in liquid stool 
Mastigophora | Chilomastix Chilomastix mesnili Cyst, possibly trophozoites in liquid stool 
Mastigophora | Trichomonas | Trichomonas hominis | Trophozoite, no cystic stage 


TABLE 3 
PrRoTOzOA—CILIATES 


CLASS GENUS SPECIES FOUND IN STOOL 


Ciliata Balantidium Balantidium coli Trophozoite 


TABLE 4 
HELMINTHES—NEMATODES 


CLASS SUPERFAMILY SPECIES FOUND IN STOOL 


Nematoda Rhabditoidea Strongyloides stercoralis Rhabditiform larvae 
Nematoda Ascaroidea Ascaris lumbricoides Ova, adult worms 

Nematoda Trichinelloidea Trichocephalus trichiurus Ova 

Nematoda Strongyloidea Necator americanus Ova, rarely rhabditiform larvae 
Nematoda Oxyuroidea Enterobius vermicularis Ova, larvae, adult worms 


TABLE 5 
HELMINTHES—CESTODES 


CLASS SUPERFAMILY SPECIES FOUND IN STOOL 


Cestoida Bothriocephaloidea Diphyllobothrium latum Ova, proglottids 
Cestoida Taenoidea Dipylidium caninum Ova, proglottids 
Cestoida Taenoidea Hymenolepis nana Ova, proglottids 
Cestoida Taenoidea Hymenolepis diminuta Ova, proglottids 
Cestoida Taenoidea Taenia solium Ova, proglottids 
Cestoida Taenoidea Taenia saginata Ova, proglottids 
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worms or proglottids in the stool. Tables 1, 2, 3, 4, and 5 pre- 
sent graphically the classes of intestinal parasites, the species 
pathogenic for man and the forms most frequently encountered 
in stool examinations. 


COLLECTION OF THE SPECIMEN 


Specimens should be collected in wide mouthed containers, preferably some 
type that can be easily and satisfactorily disposed of. The half pint ‘“Seal- 
right”’ container is excellent where material must be conveyed for some dis- 
tance. Where samples are collected routinely in hospitals the waxed sputum 
cup or better the ‘‘Dixie” cup with lid is ideal for the purpose. The use of tall 
bottles, jars, salve boxes and containers having screw tops is to be discouraged. 
It is preferable to have a sample of normal stool but occasionally it is desirable 
to collect the material following a saline purgative. The specimen should be 
sent to the laboratory as soon after collection as possible. If it is to be ex- 
amined for motile trophozoites, the stool should be kept warm since otherwise 
they become nonmotile, lose their identity and degenerate very quickly. 


EXAMINATION OF THE SPECIMEN 


Macroscopic. For this part of the examination the following very simple 
equipment will be useful: 
1. A good hand lens. 
2. A small (10-15 watt) light bulb. 
3. Tongue blades and applicators. 
4, A large petri dish (6’’-8” in diameter). 

Sometimes it is preferable to examine the sample grossly in the original 
container but it is better to transfer to a petri dish, as much valuable infor- 
mation may be obtained from this study. The color should be noted, whether 
normal brown, clay colored, tarry, or some color attributable to ingested food 
or drugs. A note should be made whether formed, semi-formed, diarrheal, hard, 
foamy or contaminated with oil. Blood and mucus are always significant and 
special reference should be made to the presence of these elements whether 
mixed with the stool or only on the external surface. The state or degree of 
digestion often furnishes an important clue in the diagnosis of vague abdominal 
pains, gastro-intestinal upsets and indigestion. Frequently the stool from 
these cases will contain large undigested food particles and fibers, while that 
from infants and children shows masses of protein curds. Finally the hand 
lens will be found invaluable when examining for the presence of small worms 
such as Enterobius vermicularis or for parts of tape worms. For this proce- 
dure the material may be mixed with a small amount of water in a large petri 
dish and examined by tilting the dish back and forth in front of a direct light 
over a black background. Any suspicious objects should be transferred to a 
slide and examined under the low power of the microscope. 
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MICROSCOPIC EXAMINATION 


The ease and accuracy of the microscopic examination may be greatly facil- 
itated by spending a little time in the preparation of the specimen. Several 
methods are presented here, some applicable only to special examinations. If 
complete examination is not expedient, concentration by centrifugalization is 
recommended as the method of choice. This permits the finding of all forms 
except trophozoites and sometimes pre-cystic forms of amoebae. And even 
these may be preserved if the procedure is carried out very soon after the 
stool is passed. 

Materials 
. Physiological saline and saturated NaCl solution. 
. Iodine solution (1 per cent KI saturated with iodine crystals). (This 
gives a deep port wine color.) 
. Clean slides. 
Cover glasses. 
. Capillary pipettes fitted with Wright rubber bulb. 
. Centrifuge tubes. 
. Small funnels (2’’-3” in diameter). 
. Gauze, cut in squares about 4”’ x 4”. 
. Centrifuge—International Electric Company Clinical Centrifuge or 
similar type with four tube carrier head. 
. Compound microscope with mechanical stage. 


COND oP 


_ 


METHODS 


1. Direct fecal examination. Emulsify a small fleck of fecal material in a 
few drops of physiological saline on a slide, apply a cover glass to the prepara- 
tion and examine first under the low power and then with the 4 mm. objec- 
tive. If the feces contains mucus or blood then choose a bit of this as motile 
vegetative forms of the amoebae are most frequently formed in this material. 
Having found motile or suspicious appearing non-motile forms, a drop of iodine 
solution is added to the preparation. This stains nuclear structures charac- 
teristically and aids in species identification. Table 6! gives the morphological 
differentiation of the amoebae of man in unstained preparation. 

2. Concentration by centrifugalization. Add sufficient tap water to the speci- 
men in the original container to make a soupy suspension. By means of a 
tongue blade thoroughly emulsify the specimen so that any portion will be a 
representative sample of the whole. Place four layers of gauze in a small fun- 
nel and pour a centrifuge tube about three-fourths full of the emulsified feces. 
This straining removes large food fragments, lumps and fibers but allows ova, 
larvae, cysts and small worms to pass through. Fill the tube almost full with 
tap water, mix well and place in the centrifuge. Run at 500 r.p.m. for one to 
two minutes. Intestinal parasites, protein fragments, starch and vegetable 
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TABLE 6 
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MORPHOLOGICAL DIFFERENTIATION OF THE INTESTINAL AMOEBAE OF MaNn— 
VEGETATIVE OR TROPHOZOITE STAGE—UNSTAINED 


ENDAMOEBA 
HISTOLYTICA 


ENDAMOEBA 


ENDOLIMAX 
NANA 


IODAMOEBA 
BUTSCHLII 


Size in microns 


15-604 


15-50u 


6-15y 


Motility 


Active. Progressive 
and directional 


Rarely 
and 


Sluggish. 
progressive 
directional 


Sluggishly progres- 
sive 


Sluggishly progres- 
sive 


Pseudopodia 


Finger shaped. Hy- 
aline and glass 
like. Rapidly ex- 
truded 


Shorter and more 
blunt. More gran- 
ular. Slowly ex- 
truded 


Blunt and hyaline. 
Very rapidly ex- 
truded 


Blunt and hyaline. 
Slowly extruded 


Inclusions 


Red blood corpus- 
cles. No bacteria 
in fresh specimens 


No red blood cor- 
puscles. Bacteria 


and other material 


No red blood cor- 
puscles. Bacteria 


No red blood cor- 
puscles. Bac- 
teria 


Nucleus 


Invisible usually 


Visible 


Visible 


| 
| Invisible 


TABLE 7 


Cystic StaGE—IODINE STAIN 


ENDAMOEBA 
HISTOLYTICA 


| 
ENDAMOEBA 
| 


ENDOLIMAX 
NANA 


IODAMOEBA 
BUTSCHLII 


Size in microns 


10-33. | 


5-14y 


5-20u 


Shape 


Usually spherical 


| 
Spherical 


Oval or ellipsoidal 


Irregular 


Cytoplasm 


Alveolar, often vac- 
uolated 


Granular and vac- 
uolated 


Vacuolated with 
chromatin gran- 
ules 


Vacuolated. Large 
glycogen vacuole 
usually present 


Chromatoidal 
bodies 


Bar, oval or thick 
rod like masses 
with rounded ends 


Filamentous, 
thread like or 
splinter like with 
square or pointed 
ends 


Small, spherical or 
bacilli form, often 
in a vacuole 


absent. 
When present 
small, round or 
granular 


Usually 


1-4, delicate mem- 
brane lined with 
minute chromatin 
granules. Karyo- 
some minute cen- 
tral dot 


1-8 or more, thick 
nuclear mem- 
brane with large 
dots of chromatin 
or irregular mass- 
es. Karyosome 
eccentrically plac- 
ed and large 


1-4. Nuclear mem- 
brane indistinct. 
Karyosome in a 
single or divided 
mass on or near 
nuclear mem- 
brane 


| 
| 


1, rarely 2. Nuclear 
membrane’ very 
thin; often indis- 
tinct. Karyosome 
placed laterally 
and surrounded 
by large granules 


cells will be thrown to the bottom. Bacteria and amorphous elements will 
remain, for the most part, suspended in the supernatant liquid. Pour off the 
supernatant material, fill the tube with tap water, mix and centrifuge again. 
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Repeat this operation until the supernatant fluid is water clear. This will 
insure a clean sediment, a concentration of the intestinal parasites and ease 
in examination. Pour off the supernatant fluid, leaving about 0.5 cc. in the 
bottom of the tube. Mix this well, pour a few drops on a clean slide, apply 
a cover glass and examine with the low power. All the intestinal parasites 
can be located without difficulty, although it will be necessary to examine cysts 
with the 4 mm. objective and after the application of iodine in order to identify 
the species. (See table 7! for a morphological differentiation of the cystic stage 
of the amoeba in iodine stained preparations.) 

3. (1) Direct centrifugal flotation method (Lane).2 This method is useful for 
the concentration of certain of the Helminth ova, particularly Ascaris lumbri- 
coides, Necator americanus, Trichocephalus trichiarus and Enterobius vermic- 
ularis. Lane says “For the successful use of this technique it is essential that 
neither hatching of larvae nor death of ova should occur, for larvae do not 
float in saturated saline and dead eggs disintegrate rapidly.” Briefly the 
method is as follows: Prepare the specimen as for the centrifugal concentra- 
tion technique. After the second washing with tap water, fill the tube nearly 
to the top with saturated saline solution, place in the centrifuge and whirl at 
1000 revolutions per minute for one minute. The ova will come to the top and 
debris will be thrown to the bottom of the tube. With a capillary pipette add, 
drop by drop sufficient saturated saline to completely fill the tube. Using a 
clean cover glass, touch the top of the fluid. The ova will be collected on the 
cover glass. Drop this, preparation side down, on a clean slide and examine. 

(2) Rapid technique for iron hematoxylin staining (Johnson).* Technical 
difficulties encountered in the use of the Iron Hematoxylin in the past have 
limited the usefulness of the procedure. The chief difficulty was the necessity 
of using the microscope to control the decolorization process when strong solu- 
tions (1-2 per cent) of iron alum were employed. This has been obviated by 
the use of a weaker solution (0.25 per cent) so that the process may be con- 
trolled by the clock and so may be carried out by those without special train- 
ing in protozoology and staining. ‘The technique in brief is as follows: 

minutes 
1. Fix in hot Schaudin’s* solution plus 5-10 per cent acetic 


2. 95 per cent alcohol plus iodine (port wine color) 
3. 70 per cent alcohol 
4, Rinse in tap water 


* Schaudin’s Solution: 2 parts saturated aqueous solution mercuric chloride 
(corrosive sublimate) and 1 part alcohol. 

t For Dientamoeba use 15-20 per cent acetic acid for best results. Flagel- 
lates also require more acid. The flagellates destain more rapidly than the 
amoebae so the time of decolorization must be reduced 2-4 minutes for best 
results in staining them. 
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5. 4 per cent iron alum 
6. Rinse in tap water 
7. Stain (0.5 per cent aqueous hematoxylin) 
8. Decolorize in 0.25 per cent iron alum 
9. Wash in running water 
10. Dehydrate, clear and mount in Canada Balsam. 


If slides are for diagnosis only, a short washing period is sufficient, but if in- 
tended for permanent record, they should be washed at least thirty minutes. 
At no stage in the staining process should the smears be allowed to dry. 
They may be left in 70 per cent alcohol for an indefinite time without delete- 
rious effect.” 
TABLE 8 
VEGETATIVE OR TROPHOZOITE STAGE—IRON HEMOTOXYLIN STAIN 


ENDAMOEBA 
HISTOLYTICA 


ENDAMOEBA 


ENDOLIMAX 
NANA 


IODAMOEBA 
BUTSCHLII 


Size in microns 


6-20y 


10-334 


5-l4p 


5-20 


Shape 


Usually spherical 


Usually spherical 


Spherical, oval or 
ellipsoidal 


Irregular 


Cytoplasm 


Bright greenish yel- 
low 


Yellowish brown 


Pale green with 
numerous refrac- 


Yellowish green 


tile vacuoles 


Diffuse and reddish 
brown 


Usually absent, 
brownish and 
either diffuse or 
defined 


Usually present, 
dark brown and 
sharply outlined 


Dark brown and in- 
definite central 
mass with indis- 
tinct border 


Glycogen mass 


Indistinct. One 
usually present 


1-8 or more. Nu- | 1-4. Indistinct 
clear membrane 
refractive and 
granular. Karyo- 


some eccentric 


1-4 minute central 
karyosome very 
refractive. Nu- 
clear membrane 
beaded and refrac- 
tive 


This technique has given excellent results in the writer’s hands and is es- 
pecially useful for mass staining of large numbers of smears for class and demon- 
stration purposes. 

Tables 8! and 9! show in detail the morphological differentiation of the vege- 
tative and cystic stages respectively of the four most important amoebae 
of man. 

Cultivation. Identification of the Amoebae in direct fecal examinations oc- 
casionally presents some difficulty. When this occurs it may be desirable to 
supplement this type of procedure by cultivation of the organisms. St. John’s 
medium is the least difficult to prepare and results are reasonably satisfactory. 
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Heart muscle (‘Bacto Beef Heart Dehydrated,” 


Digestive Ferments Company, Detroit, Michigan) which comes in powder is 
extracted in a modified Locke solution by boiling 1 gram of the powder in 1000 


TABLE 9 


Cystic StacE—IRoN HEMATOXYLIN STAIN 


ENDAMOEBA 
HISTOLYTICA 


ENDAMOEBA 
coLI 


ENDOLIMAX 
NANA 


IODAMOEBA 
BUTSCHLII 


Nuclear mem- 
brane 


Delicate. Inner sur- 
face single 
layer of minute 
chromatin dots 


Thicker. Inner sur- 
face lined with 
coarse chromatin 
dots 


Intermediate in 
thickness. Chro- 
matin seldom 
present on inner 


surface 


Thick. Chromatin 
dot may be pres- 
ent on inner sur- 
face 


Karyosome 


Minute and in center 
of nucleus 


Much larger and 
eccentrically situ- 
ated 


Large and may be 
in center or to one 
side of center of 
nucleus 


Large and gran- 
ular, in center of 
nucleus 


Intranuclear 
chromatin 


No chromatin be- 
tween karyosome 
and nuclear mem- 
brane 


Chromatin grains 
between  karyo- 
some and nuclear 
membrane 


No chromatin be- 
tween karyosome 
and nuclear mem- 
brane 


Inclusions 


Red blood corpus- 
cles. No bacteria 
unless degenerated 


No red blood cor- 
puscles, many bac- 
teria and other 
material 


No red blood cor- 
puscles. Many 
bacteria 


No red blood cor- 
puscles. Many 
bacteria 


ce. of the solution in a double boiler, for one hour. 


fied Locke’s solution is as follows: 


Sodium chloride 
Calcium chloride 


Magnesium chloride 
Sodium phosphate 
Sodium bicarbonate 
Distilled water 


The extract is then filtered through medium filter paper, tubed in 5-10 ce. 


amounts and autoclaved at 15 pounds pressure for 30 minutes. 


The formula for the modi- 


8.00 grams 


0.20 grams 
0.20 grams 
0.10 grams 
0.10 grams 
0.40 grams 


1000 ce. 


Immediately 


before use, wheat flour (RaJston’s Whole Wheat) is added in 25-50 mgm. 


amounts. 


The wheat flour is sterilized by autoclaving at 15 pounds pressure 


for 30 minutes, dried in a hot air oven at 55 degrees C. overnight and then 
heated in the hot air oven at 180 degrees C. for 30 minutes. 
of the reaction is necessary. 

This medium according to the originator is a relatively poor one for the 


development of bacteria and gives a rich culture of the amoebae. 


No adjustment 


The amoebae 
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IRON- HEMATOXYLIN 


TROPHOZOITE 


STAIN 
CYST 


LODINE STAIN 
CYST 


lodamoeba butschlii 
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OPHOZOITE CYST CYST 


Giardia intestinalis. (lamblia) 


Chilomastix mesnili 
| 


No cystic stage 


STAINED UNSTAINED 
Trichomonas hominis 


2 


(Re 
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IRON- HEMATOXYLIN STAIN 


TROPHOZOITE 


Balantidium colli 


Fia. 3 


Necator americanus 
Strongyloides 
Fig. 4 
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Adult male worm 


Adult female worm 
Enterobius vermicularis 


5 


Trichocephalus trichiurus 


MEDIAN ASPECT EXTERNAL ASPECT UNFERTILIZED 


Ascaris lumbricoides 


10 20 30 50% 


Fic. 6 
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live for as long as ten to twelve days without subculturing but best results are 
obtained if subcultures are made every fourth or fifth day. 


Taenia saginata Dipylidium caninum 


\ Hymenolepis 


nana 


SCOLICES OF Diphy!lobothrium Hymenolepis 
Echinococcus lata diminuta 
Fic. 7 


SUMMARY 


1. A routine for stool examination is given which will produce 
accurate and satisfactory results. 

2. The method of concentration by centrifugalization is reeom- 
mended as the singly most useful test. 
3. Illustrations reproduced are of the intestinal parasites most 
commonly encountered in the stool. 
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TEST FOR INFECTIOUS MONONUCLEOSIS* 
ISRAEL DAVIDSOHN 
THE PRESUMPTIVE TEST 
Indication. The presumptive test is indicated in cases when 


the clinical or the hematological findings or both suggest infec- 
tious mononucleosis. 


TECHNIC 


Principles. The test is based on the agglutination of sheep erythrocytes by 
the heterophilic antibodies in the serum of patients with infectious mononu- 
cleosis, 

Materials required. 1, Test tubes: 75 mm. long and 9 to 10 mm. in the in- 
side diameter. 

2. 0.1 ce. of blood serum inactivated for 30 minutes at 56°C. 

3. A 2 per cent suspension of sheep red corpuscles. For the preparation 
of the suspension, the sheep cells are washed three times. For the first time, 
two volumes of physiological solution of sodium chloride are added to a meas- 
ured quantity of sheep blood. The suspension is turned a few times upside 
down after the mouth of the test tube was stoppered or closed with the palm 
of the hand. The test tube is centrifugalized for five to seven minutes at a 
speed of about 1500 revolutions per minute, after which time the cells ought to 
be well settled. The supernatant fluid is now pipetted off and three volumes of 
physiological solution of sodium chloride are added. The suspension is again 
stirred as already described and the centrifugalization is repeated. The super- 
natant fluid is again discarded, three volumes of physiological solution of 
sodium chloride are added, the suspension is stirred up, and centrifugalized for 
the third and last time. During the third centrifugalization which lasts about 
twice as long as the first and second, the cells are packed to about one-half of 
the original volume. The supernatant fluid must be water clear after the 
third centrifugalization; otherwise, the cells are not fit for use. The sheep 
blood should be not less than twenty-four hours old and not older than about 
one week, because later the cells tend to become too easily agglutinable. The 
suspension must be prepared from cells that were washed on the same day. 

Procedure. The titration of the agglutinins is performed with 0.25 cc. of 
the serum dilutions ranging from 1:7 to 1:7168. The best way to prepare those 
dilutions is to place 0.4 ec. of physiological sodium chloride solution in the first 
test tube and 0.25 ee. in the remaining 10 test tubes. 

1. To the first tube add 0.1 ee. of serum. 

2. Mix and transfer 0.25 ec. to the second tube. Mix the second tube and 
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transfer 0.25 cc. to the third, ete., until the last tube is reached from which 
0.25 ec. are discarded after mixing. 

3. Add 0.1 ce. of a two per cent suspension of sheep red blood cells. The 
final dilutions of serum are considered the titer. 

4. Shake the test tubes and leave at room temperature for two hours. 

5. The results are read after shaking the test tubes. The shaking is con- 
tinued until the entire sediment is suspended. The test tubes in which after 
shaking the cells remain in the form of a single clump are read as three plus. 
Those in which the cells break up into distinctly visible clumps and the fluid 
is clear and transparent, are called two plus. The reading of the one plus 
agglutination is best carried out by means of a low power objective of the 
microscope (for instance, a 32 mm. objective). The test tube is placed hori- 
zontally on the stage after the tube was shaken and in this way one can deter- 
mine the end point of the agglutination with the greatest accuracy. However, 
after one acquires some experience, one can determine the end point fairly 
accurately with the naked eye. It is usually one to two dilutions lower than 
the titer determined with the microscope. When time permits, it is advisable 
to repeat the reading after an overnight incubation in the ice box. The titer 
is then usually one to two dilutions higher. 

6. One control is used consisting of 0.25 ce. of physiologic sodium chloride 
solution and 0.1 ce. of the sheep cell suspension. The technic of the test is 
summarized in the table. 


Technic of test for infectious mononucleosis 


2 PER TITER 

SERUM CENT (FINAL 
DILUTIONS SHEEP DILUTIONS 
CELLS OF SERUM) 


SALINE 


dilution 


Shake tubes 
well; keep 


of 1:5 
5 of 1:10 


1 at room 
of 1:20 1 temperature 
of 1:40 l for 2 hours 
of 1:80 1:160 : and read 

1 

| 

l 

l 


or or 

bo bo 


' 


or or 
to 
an wd 


of 1:160 7320 
of 1:320 
5 of 1:640 :1280 
5 of 1:1280 : 2560 
of 1:2560* 5120 


oro 
or 


10 

11 
Control 

12 0. 


bo bo 


* Diseard 0.25 ce. from last tube. 


Interpretation of results. The finding of a titer of at least 
1:224 in a person who did not receive an injection of horse 


ce. ce. ce. 
1 0. 
2 0. 
3 0. 
0. 
5 0). 
6 0. 
0. 
QO. 
oy 0.1 
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serum or of horse immune serum in the recent past and who 
presents a clinical picture and hematologic findings suggestive 
of infectious mononucleosis indicates with a high degree of prob- 
ability the presence of infectious mononucleosis. 

A titer of over 1:224 should be considered as positive even if 
there is a history of horse serum administration, unless the pa- 
tient is suffering at the time of examination from serum disease 
or unless he had recently gone through an attack of serum 
disease. Such titers were mainly encountered in the course of 
serum disease and for relatively short periods afterwards. If a 
history of serum injections is present, it is advisable to check 
the result with the differential test. 


THE DIFFERENTIAL TEST 


Indications. 1. A history of a recent injection of a horse 
immune serum or of serum disease in the recent past in a patient 
with a titer of heterophilic antibodies of 1:224 or over as deter- 
mined with the presumptive test for infectious mononucleosis. 

2. A borderline titer of heterophilic antibodies (1:56 or 1:112) 
as determined with the presumptive test for infectious mono- 
nucleosis. 

3. A low titer of heterophilic antibodies (1:56 or less) as deter- 
mined with the presumptive test in cases suspected of having 
had infectious mononucleosis in the past. 


TECHNIC 


Principles. The heterophilic antibodies (antisheep agglutinin) 
in infectious mononucleosis are not of the Forssman type. They 
are not absorbed by a suspension of guinea pig kidney. The 
heterophilic antibodies in serum disease are of the Forssman 
type and are readily absorbed by a suspension of guinea pig 
kidney. 

The antisheep agglutinins are promptly absorbed by boiled 
beef red corpuscles from the sera of patients with infectious 
mononucleosis and almost as well from the sera of patients with 
serum disease, but not from normal sera. 
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Materials required. 1. Test tubes: a) for absorption—85 x 13 mm. (inside 
diameter) with rounded bottom and no lips); b) for agglutination test see pre- 
sumptive test. 

2. 0.6 cc. of blood serum inactivated for thirty minutes at 56°C. 

3. A two per cent suspension of sheep red corpuscles—see presumptive test. 


Preparation of reagents—antigens 


1. Guinea pig kidney. The kidneys of the guinea pig are kept frozen in 
the refrigerator until needed. They are then thawed and washed repeatedly 
in a physiological solution of sodium chloride until the washings are free of 
blood. They are now mashed into a fine pulp and used for absorption as a 
20 per cent suspension in physiological salt solution. The suspensions are 
boiled for one hour on the water bath and the loss by evaporation is made 
up with distilled water. 

2. Beef cells. The beef red cells are washed three times, packed well in the 
centrifuge, suspended in four volumes of a physiological salt solution and boiled 
for one hour on the water bath. The loss by evaporation is made up with 
distilled water. 

Enough phenol is added to the antigenic suspensions to make a 0.5 per cent 
solution. The antigens may be kept in the ice box for many months without 
a noticeable change. 


Procedure 


Absorption with boiled guinea pig kidney antigen. 1. Place in a test tube 
(85 x 18 mm.) 1.0 cc. of the thoroughly shaken twenty per cent suspension of 
boiled guinea pig kidney. 

2. Add 0.2 cc. of serum that has been heated for thirty minutes at 56°C. 

3. Shake and let stand at room temperature for one hour, shaking at fifteen 
minute intervals. 

4, Centrifuge at 1500 revolutions for ten minutes. 

5. Remove the supernatant fluid with a capillary pipette. 

6. To a row of six tubes (75 x 12 mm.) add 0.25 cc. of physiological salt 
solution. 

7. To the first tube add 0.25 cc. of the absorbed and diluted serum. 

8. Mix and transfer 0.25 cc. to the second tube, etc. Discard 0.25 cc. from 
the last tube. The serum dilutions are: 1:10, 1:20, 1:40, etc. 

9. Add 0.1 ce. of a 2 per cent suspension of sheep cells. Shake well. Final 
dilutions of serum are 1:14, 1:28, etc. Let stand at room temperature for two 
hours. Read. 

Absorption with boiled beef corpuscle antigen. Exactly the same procedure 
as above, using 1.0 cc. of the thoroughly shaken twenty per cent suspension. 

Absorption of serums with titers below 1:112. If it is necessary to begin with 
& final dilution of 1:7 as may be the case in serums with titers below 1:112, 
then add 0.2 cc. of serum to 1 cc. of the antigen suspension. For titration, 
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omit the physiological salt solution from the first tube, but in the other tubes, 
place the usual amount of 0.25 cc. from the absorbed serum, add 0.25 cc. to 
the first and to the second tube. Proceed as above. Final dilutions are: 
1:7, 1:14, ete. 

Control with unabsorbed serum. At the same time carry out a diagnostic test 
on unabsorbed serum according to the previously outlined technic to have a 
basis for comparison. 


Interpretation of results. In the case of infectious mononu- 
cleosis, the absorption of the serum with the suspension of the 
guinea pig kidney will effect a partial removal of the agglutinins 
for sheep red cells, but as a rule, not less than one-fourth of the 
titer will remain; f. i. the titer before absorption 1:112, after 
the absorption with the guinea pig kidney 1:28. If all or almost 
all (more than ninety per cent) of the agglutinins were removed, 
then this speaks against infectious mononucleosis. The ab- 
sorption with beef cells is a confirmatory procedure. The 
agglutinins for sheep red cells are completely or almost com- 
pletely (more than ninety per cent) removed by beef cells. 


DETERMINATION OF THE SIZE AND THE HEMOGLO.- 
BIN CONTENT OF THE AVERAGE RED 
BLOOD CELL* 


WILLIAM P. BELK 


Ardmore, Pa. 


Collect venous blood in a dry syringe with a minimum of stasis and measure 
into an oxalated tube in the proportion of 1 cc. to 2 mgm. of oxalate. Stopper, 
and mix gently but thoroughly. This preparation will keep for at least three 
hours if kept closed. 

On this sample make determinations of hemoglobin in grams per 100 cc., 
and of red cells per cubic millimeter. Fill a Wintrobe hematocrit tube to the 
zero mark with blood, being careful to avoid air bubbles. Centrifuge at about 
3000 r.p.m. for 15 minutes and for 5 minute periods thereafter until the volume 
of packed cells is constant. The tube graduations represent cubic centimeters 
of packed cells per 100 cc. of blood. 

Be sure to mix the oxalated specimen thoroughly just prior to the removal 
of each sample. 


* Received for publication October 25, 1937. 
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Calculations 


Red cell indexes 
(Expressing values in percentage of normal) 


Vol. packed cells in % of normal 
Rbe’s, millions per cu. mm. in % of normal 


Volume index 


Hemoglobin in % of normal 
Vol. packed cells in % of normal 


Saturation index 


Hemoglobin in % of normal 
Rbe’s, millions per cu. mm. in % of normal 


Color index 


“Normal” as used above may be either the average values for normal men, 
or women, according to the sex of the subject studied, or, better, coefficients 
which are applicable to both men and women. The following coefficients!:? 
are satisfactory: cells 5 millions, hemoglobin 14.5 grams, volume packed cells 43. 

The normal range of the indexes is from 0.80 to 1.20. This includes indi- 
vidual variations and reasonable technical error. 


Corpuscular constants 
(Expressing absolute values) 


Mean corpuscular Vol. packed cells, cc. per 1000 


volume Rbe’s, millions per cu. mm. 


Mean—85. Range—75 to 95 


= cubic micra 


Mean corpuscular 
hemoglobin 
concentration 


Hemoglobin, grams per 100 
Vol. packed cells, cc. per 100 


Mean—35. Range—33 to 39 


per cent 


Mean corpuscular Hemoglobin, grams per 1000 
hemoglobin Rbe’s, millions per cu. mm. 


micromicrograms 


Mean—29. Range—26 to 32 
COMMENT 


Oxalated tubes’. Dissolve 0.8 gram of neutral potassium 
oxalate and 1.2 grams of ammonium oxalate (both containing 
1 molecule of water) in 100 ce. of distilled water. Pipette 0.5 ce. 
of this solution into clean test tubes and evaporate to dryness at 
a temperature not to exceed 100°C. Pyrex glass is not neces- 
sary. The 120 x 15 mm. tubes are satisfactory. Stopper with 
No. 1 rubber stoppers. We have not found it necessary to coat 
the sides of the tubes with the oxalate. Tubes so prepared, with 


61 


62 AMERICAN JOURNAL OF CLINICAL PATHOLOGY 


10 mgm. of oxalate, are to receive 5 cc. of blood. The oxalate 
causes no shrinkage of the red cells, and no correction is applied 
to the hematocrit reading. 

Since no shrinkage is produced some inaccuracy in the pro- 
portion of blood to oxalate would seem permissible. Heller and 
Paul state that a four-fold increase in the proportion of oxalate 
results in a reduction of only 0.2 per cent in the volume of cells 
(rats’ blood). We have found a reduction of no more than 1.5 
per cent (0.5 per cent more than the determined instrumental 
error) when 1.25 cc. of human blood is mixed with 10 mgm. of 
oxalate. This liberty is of convenience when less than the de- 
sired amount of blood is obtained. 

A definite error results from venous stasis. A constriction of 
the vein of not more than 1 minute is allowable, but it is better 
to release the constriction after entering the vein and before 
withdrawing blood. Vigorous exercise and acidosis increase the 
size of the red cells and these studies should not be attempted 
under such conditions. 

The Wintrobe hematocrit tube is not recommended as superior 
to others. It has, however, the advantages of being inexpensive, 
accurate to 1 per cent and of requiring only a small amount of 
blood. In addition it is a satisfactory sedimentation tube al- 
lowing a correction of the sedimentation rate for cell volume. 
After determining the time of centrifuging necessary to pack cells 
completely, a single packing with a generous over-allowance of 
time is permissible. The small tube need not be centered in the 
centrifuge cup. 

The corpuscular constants have the advantage of absolute 
values, the indexes of being more easily understood. The two 
expressions are equally valuable and informative. Since the 
color index (mean corpuscular hemoglobin) is a function of cell 
size and hemoglobin concentration it gives no information not 
furnished by the other two values and may as well be omitted 
from the calculation. 

Hematocrit determinations are accurate to +0.5. Hemo- 
globin determinations should be accurate to +2.5. <A large error 
(+7.5 per cent) is unavoidable in counting red cells. For this 
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reason an average of two red cell counts should be taken for the 
purpose of calculating the indexes. If this be done a signifi- 
cant variation in the indexes may be placed at +5 per cent. 

Since values for hemoglobin, number of red cells and for vol- 
ume of packed cells have not been established as accurately 
for normal infants and children as for adults, this method of 
study is less reliable in young subjects. Standards for infants 
and children may be found in reports by Osgood and Barker‘ 
and by Mugrage and Andresen‘. 
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IMPROVED WARTHIN-STARRY METHOD OF STAIN- 
ING SPIROCHETES IN TISSUE SECTIONS* 


DONALD A. KERR 
From the Department of Pathology, University of Michigan, Ann Arbor, Michigan 


The original method of Warthin and Starry! for staining spiro- 
chetes in tissue sections was made available in 1920. Prior to 
that time dependence was placed upon the method of Levaditi, 
but now, for more than seventeen years, staining of spirochetes 
has been carried on continuously in the Department of Pathology 
of the University of Michigan by cover glass methods. While 


* Received for publication November 26, 1937. 
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the basic principles of the original method have remained un- 
changed, modifications in technique have been published from 
time to time.?? 4.5 

The advantages of the cover glass method over impregnation 
in the block are obvious. The entire process can be carried out 
in a relatively short time; the complete area of the section is 
uniformly stained, and most important of all, it is possible to 
control an histological diagnosis of syphilis by a spirochete 
stain on the next successive section from the same block of tissue. 
The chief disadvantage of the Warthin-Starry method is the 
tendency to stain nerve fibers in the brain and spinal cord, 
which increases the difficulty in searching for spirochetes in 
those tissues. 

In spite of carefully drawn directions, workers in other labora- 
tories have sometimes reported failures in staining with the 
Warthin-Starry method, even upon the same positive material 
which in our own hands was giving uniformly excellent results. 
The use of unclean glassware or reagents, slurring over some 
supposedly unimportant detail, or lack of persistence in searching 
for the organisms have been the chief causes of failure. In 
order to make available to all, those modifications in technique 
which have proved acceptable since the last previous report, a 
restatement of the method has become desirable. This makes 
possible somewhat more detailed directions, which, it is hoped, 
will avoid most of the difficulties which have given trouble in 
the past. 


Fixation is best accomplished by ten per cent formalin. Other fixatives, 
except those containing salts of mercury or of other heavy metals, may give 
favorable results. The use of neutral formol in physiological salt solution, as 
once suggested, does not facilitate staining the organisms and is no longer 
used. The tissue is blocked in paraffin after having been passed through 
several changes of absolute alcohol, two of xylol and two of paraffin. Sections 
are cut from eight to ten microns thick and floated on warm, recently boiled, 
freshly distilled water. If the water is not freshly distilled it is apt to contain 
organisms which will adhere to the sections and will be stained in the final 
preparation. Without the use of albumen or other fixative, the sections are 
placed on number one cover slips which have been cleaned by soaking in con- 
centrated nitric acid, washed with distilled water and dried out of ninety-six 
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per cent alcohol. The sections on the cover glasses are dried in the oven 
(for twenty-four hours if time permits). 


STAINING PROCEDURE 


The first step in staining is to clean all glassware very thoroughly. This is 
best accomplished by allowing it to stand for several hours in potassium bi- 
chromate-sulphuric acid cleaning solution, then rinsing well with distilled water 
and drying. The glassware must be scrupulously clean as any impurities will 
cause precipitation of the silver. 

Prepare the following solutions, using fresh (not more than one week old) 
doubly distilled water: 

1. 1 per cent citric acid. This need not be freshly prepared each time, but 
can be used for a week or until molds begin to grow in it. Fifty cubic centi- 
meters is a suitable quantity to prepare at one time. 

2. To 5 liters of doubly distilled water add enough 1 per cent citric acid to 
establish a pH of 4.4. The pH can be determined satisfactorily by using 
bromcresol green as an indicator. This acidulated water should be kept in a 
stock bottle used solely for this purpose. This bottle may be conveniently 
fitted with a siphon of glass tubing. It is permissible to have the final two 
inches of the long arm of the siphon of rubber tubing so that it can be closed 
by a pinch clamp. 

3. Using 200 cc. of the acidulated water, make a 2 per cent solution of silver 
nitrate (analytical reagent quality). Store in a dark bottle. 

4. Using 33 cc. of acidulated water, make a 3 per cent solution of hydro- 
quinone. 

5. Using 200 cc. of acidulated water, make a 5 per cent solution of gelatin. 
A high grade gelatin, such as is prepared especially for bacteriological use, 
should be employed. This solution can be made expeditiously by bringing the 
water to the boiling point in a 500 cc. beaker, removing the flame and crowding 
the sheets of gelatin into the hot water. Stir, allow to stand for a few minutes 
and stir again. 

Staining is carried out in the following steps: 

1. Warm the dried cover glass preparations gently and place in xylol to 
remove paraffin. 

. Rinse in second xylol. 

. Pass through two changes of absolute alcohol. 

. Rinse in 96 per cent alcohol. 

. Rinse in 70 per cent alcohol. 

. Rinse in distilled water. 

. Rinse in acidulated water (solution 2 as described above). 

8. Place cover slips on edge in 1 per cent silver nitrate solution. (This is 
prepared by diluting solution 2, above, with an equal quantity of acidulated 
water. A simple device for holding a number of cover slips on edge can be 
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made by making a series of 180° bends in a piece of glass rod, 2 to 3 mm. in 
diameter, so that the resulting segments lie parallel and in the same plane. 
This should be made to fit in the bottom of the staining dish.) 

9. Place in the oven at 55°-60° for 30 minutes. 

10. Place cover slips, section side up, in a Petri dish and pour developer over 
them. The developer is prepared by using solutions 2, 3 and 4 as described 
above, in the following proportions: 


2 per cent silver nitrate 
5 per cent gelatin 
3 per cent hydroquinone 


These can best be mixed in a small sputum jar reserved for this purpose. Place 
the silver nitrate solution in the jar and mark the level with a file. Add 15 cc. 
of gelatin and mark the level again. With a pipette add 1 cc. of the hydro- 
quinone solution, shake well and pour over the sections in the Petri dish. 
This affords a rapid method of mixing the developer and avoids the use of 
graduates once the mixing bottle is made ready. 

11. Allow the sections to develop in this mixture until they turn a light, 
golden brown or a grayish yellow, depending upon the kind of tissue. Some 
tissues will develop more rapidly than others. The developing time for a given 
tissue can best be determined by developing several sections from the same 
block for graded intervals, in steps of one-fourth minute, from one minute to 
three or more minutes. After some practice the technician will learn to recog- 
nize by the color of a section when a desirable level of development has been 
obtained. Underdeveloping gives a very light background with pale or at- 
tenuated black spirochetes. Overdeveloping gives a dark background and 
heavy black spirochetes with the characteristics of the spirals obscured. Op- 
timum development gives a light background with dense black spirochetes with 
sharp morphological detail. 

12. Check development quickly by rinsing in warm (50°—-55°) distilled water 

13. Rinse in distilled water at room temperature. 

14. Rinse in 70 per cent alcohol. 

15. 96 per cent alcohol. 

16. Dehydrate in absolute alcohol. 

17. Clear in xylol. 

18. Mount in balsam. 

Those making use of this method for the first time should secure known 
positive material and persist with it until uniformly good preparations can be 
made. In subsequent staining of unknown material a known positive section 
should be included with each group of sections being stained, thus assuring 
the technician that the method is working properly. 

Not only a proper staining technique but also time and patience in searching 
unknown material are essential to success. The laboratory worker whose use 
of the oil immersion lens is confined chiefly to smears is prone to forget that 
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the tissue section has a third dimension, thickness, which must be explored by 
almost continuous use of the fine adjustment. Only in this way will those 
spirochetes be discovered which lie at a sharp inclination to the focal plane. 
Not one but many sections should be searched before a negative judgment is 
made. 

The following cautions must be emphasized: 

1. Do not use dirty glassware. 

2. Do not use old solutions. 

3. Do not use solutions more than once. 

4. Do not slur over any technical details. 

5. Do not stain too many sections at one time. Four are as many as can be 
handled properly. 

6. Do not give up too easily. Exercise patience and persistence in both staining 
and searching preparations. 
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PUBLISHED PROCEDURES RECOMMENDED FOR 
TRIAL 


A SIMPLE METHOD FOR DEMONSTRATING SPIROCHETES IN 
FROZEN SECTIONS 


GABRIEL STEINER, J. Lab. & Clin. Med., 23: 315. 1937 


The following method has been found very satisfactory. 

1. Fix tissue thoroughly in 10 per cent formalin. Fresh specimens of small 
blocks should be fixed for at least twelve hours or longer. When a faster pro- 
cedure is wanted, keep the block eight hours in hot formalin (55 to 60°). 
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2. Wash in running tap water according to the size of the block, twenty 
minutes to one-half hour. 

3. Cut frozen tissue at 25 to 30 microns. 

4. Wash twice in distilled water. 

5. Transfer sections into absolute alcohol and 

6. Into the following mixture: 

25 ec. of 6 per cent solution of gum mastic in absolute alcohol 

10 cc. of 4 per cent solution of uranium nitrate in absolute alcohol 

15 cc. of absolute alcohol. Filter through double filter. For six to eight 
minutes. 

7. Wash sections in 3 or more changes of distilled water and stir them until 
milky clouds or gummy strings have completely disappeared. 

8. Transfer sections in 0.1 to 0.15 per cent distilled water solution of silver 
nitrate and heat slowly in the open dish over the asbestos net until bubbles 
appear. Wait until sections cool. The whole procedure takes about thirty- 
five minutes. 

9. Wash twice in distilled water. 

10. 95 per cent alcohol one to two minutes. 

11. Transfer sections in 3 per cent absolute alcoholic solution of gum mastic 
for two minutes. 

12. Repeat the seventh step of this method. 

13. A 5 per cent aqueous solution of hydroquinone is made. To 100 cc. of 
this solution add 6 drops of the 6 per cent alcoholic gum mastic solution. A 
milky appearance is produced. This fluid has to be filtered through a double 
filter. Then transfer sections into the filtered solution. Heat to just before 
boiling and let sections cool. The whole procedure lasts about ten minutes. 

14. Wash in distilled water. 

15. Dehydrate by transferring the sections to 95 per cent alcohol, absolute 
alcohol, clear and mount in the usual way. 


A RAPID METHOD OF STAINING SPIROCHAETA PALLIDA IN 
SINGLE SECTIONS 


A. A. Kragian, Arch. Derm. & Syph., 32: 764. 1935 


1. Fix blocks 5 mm. thick in 10 per cent formalin (10 minutes at 67°C. if 
speed is necessary). 

2. Cut thin frozen sections, 5 to 10 microns, and place in a 1 per cent aqueous 
solution of sodium cobalti-nitrite 5 minutes. 

3. Wash in 2 changes of distilled water. 

4. Place in following solution 15 minutes at 67°C. 


Uranium nitrate 

Formic acid (chem. pure) 85 per cent 
Glycerin (chem. pure) 

Acetone 

Alcohol, 95 per cent 
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5. Wash in 2 changes of distilled water. 

6. Place sections in a 0.75 per cent aqueous solution of silver nitrate for 1 
hour at 67°C, 

7. Rinse rapidly in distilled water. 

8. Place sections for 3 minutes in 2 cc. of the developing solution to which 
has been added 1 drop of the ordinary egg albumin-glycerin fixative mixture. 
Use a 60 w. lamp 4 feet above the solution. The solution should be exposed 
15 minutes to the light before it is used. 

Developing solution: 


Hydroquinone 
Sodium sulphite 
Acetone 


Saturated solution of mastic in 95 per cent alcohol.... 2.5 ec. 
Distilled water 


9. Wash for a few seconds in distilled water. 

10. Place sections in the silver nitrate solution used in step 6 for 15 to 25 
seconds. 

11. Wash in 2 changes of distilled water. 

12. Draw sections on slide, blot, dehydrate in absolute alcohol, clear in 


xylene and mount in dammar resin. 


The temperature of the oven (67°C.) is important. 

Both the uranium nitrate and the silver nitrate solutions should be warmed 
to this temperature before sections are placed in them. 

The developing solution soon turns brown but will keep for 2 to 3 weeks. 
It should be discarded when the mastic begins to separate. 

The uranium nitrate solution keeps indefinitely but the solution of sodium 
cobalti-nitrite should be made fresh each time. 

All reagents should be kept in a cool dark place. 


A NEW, ONE-MINUTE METHOD FOR THE STAINING OF SPIRO- 
CHETES, SPIRILLA, SPERMATOZOA, AND RELATED 
ORGANISMS 


A. J. Gevarin, J. Lab. & Clin. Med. 21: 1065. 1936 


1. Smear the material thinly and air-dry. 

2. Fix 5 seconds in zirconyl chloride solution (2.5 grams recrystallized 
ZrOCl, in 100 cc. 10 per cent aqueous NaC)). 

3. Wash in water. 

4. Treat 10 seconds with 10 per cent aqueous solution of recrystallized 
citric acid. 

5. Wash in water. 


Neutral formaldehyde (chem. pure) 40 percent...... 2.5 ce. 
\ 


70 AMERICAN JOURNAL OF CLINICAL PATHOLOGY 


6. Stain 30 seconds with 0.25 per cent gentian violet in N/10 sodium lactate 
(approximate pH 8.4). 

7. Wash with water. 

8. Cover a few seconds with 0.5 gram Hgl in 100 cc. 0.5 per cent KI. 

9. Wash with water. 

10. Counter stain 5 sec. with corbol methylene blue (0.2 gram methylene 
blue 100 ce. distilled water 0.2 gram phenol). 

11. Wash and blot dry. 


SIMPLE AND RAPID METHODS OF STAINING TREPONEMA 
PALLIDUM 


8. D. Du, Chinese M. J., 50: 1283. 1936 


Modified gentian violet. Four grams of powdered gentian violet (methyl 
violet?) are dissolved in 4 cc. of absolute alcohol by grinding in a mortar with 
the gradual addition of 50 cc. of doubly filtered anilin water. The anilin water 
is prepared by mixing 4 cc. of anilin oil with 96 cc. of distilled water. Filter 
twice through filter paper. 

Method A. Stain for 2 minutes with the following: Modified gentian violet, 
8 drops; add immediately (to minimize and remove precipitate) 5 per cent 
alcohol, 8 drops; follow immediately with alcoholic NaOH (absolute alcohol, 
3 cc. plus 1 per cent NaOH, 100 cc.) 8 drops. Wash in running tap water for 
20 seconds and dry. 

Method B. Stain for 2 minutes with the following: Modified gentian violet, 
8 drops; add immediately 5 per cent alcohol, 8 drops; follow immediately with 
5 per cent KeCO3, 8 drops. Wash in running tap water for 10 seconds and dry. 

Method C. Stain for 2-5 minutes in modified gentian violet, 8 drops; follow 
with 1 per cent NH,OH, 8 drops; immediately add 5 per cent alcohol, 8 drops. 
Wash in running tap water for 10 seconds and dry. 

Method D. Stain as follows: Modified gentian violet, 8 drops; immediately 
follow with 1 per cent NH,OH, 8 drops; 1 per cent KCl, 8 drops. 

With any of these combinations, Treponema pallidum stains intensely pur- 
ple. The regular spirals are distinct and free from precipitate. Other spiro- 
chetes, such as Spirocheta refringens, stain purplish black with irregular open 
and coarse spirals. 


A SIMPLE METHOD FOR STAINING SPIROCHETES 
Minnie B. K. Harris, Science, 72: 275. 1930 


1. Fix the usual air-dried film by passing through the flame. 

2. Mordant 8 to 10 minutes in a 1 per cent aqueous solution of potassium 
permanganate. Sometimes desirable to warm mordant gently on slide. 

3. Wash in water. 
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4, Stain 8 to 10 minutes in 2 per cent aqueous solution of methyl violet. 
5. Wash in water. 


Spirochetes are stained bluish black and stand out clearly. 


USE OF NIGROSIN TO DEMONSTRATE TREPONEMA POLLIDUM IN 
SYPHILITIC LESIONS 


R. B. Drenst anp E. S. Sanperson, Am. J. Pub. Health, 26: 910. 1936 


Place a loopful of carefully collected exudate on a clean slide and add a loop- 
ful of 5 per cent nigrosin in 0.5 per cent formalin mix thoroughly and spread 
thin, dry rapidly by passing through a flame. Place immersion oil directly 
on smear and examine. 

Satisfactory examinations of dried preparations can be made if the material 
is taken up in a drop of distilled water and the dye added as above. 

The organisms, of course, are not stained, but are colorless against a stained 
background. 


ANNOTATIONS, MINOR CONTRIBUTIONS, QUERIES 


IMPROVED RING MAKER AND EMULSION PIPETTE FOR THE 
KLINE TEST 


The ring maker consists of six pairs of brass curtain rings 16 mm. in diameter 
which may be purchased at any 5 and 10 cent store. Two rows of three rings 
each are placed on a glass plate and soldered together. Another six rings are 
superimposed upon the first six and are soldered to them for strength. A 
needle holder clamp is then soldered to the top center of the unit and the 
needle holdeo is screwed into place. If when a trial is made, there is a slight 
unevenness in the ring print, the ring maker is gently rubbed down on a large 
flat file. No wrapping or coating of the rings is necessary. For use, the 
paraffin is heated to 130°C.; the ring maker is warmed in it; the excess paraffin 
is rapidly drained; and the rings are pressed on a slide cleaned in the usual 
manner. When enough paraffin has drained onto the slide and before it has 
had time to harden, the ring maker is lifted vertically off, leaving behind six 
paraffin rings each 15 mm. in diameter. 

The emulsion pipette consists of a stainless steel syringe needle which is 
prepared by cutting off the bevel while the stylet is in place and honing down 
the rough edges. If too many drops of emulsion are delivered by a needle, 
the number can be decreased by spreading the tip with the point of a pin. If 
too few drops are delivered, it will be necessary to use a smaller needle. A 
No. 26 gauge needle is suitable for the exclusion antigen emulsion and a 24 
gauge needle for the diagnostic emulsion. With a tuberculin syringe and a 
needle prepared as above, the required amount of antigen emulsion can be 
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rapidly and accurately dropped into the serum. Brown, H. S., and Peniler, 
C. F., Jour. Lab. & Clin. Med. 23: 231. 1937. 


A METHOD FOR THE PREPARATION OF GIEMSA STAIN 


The method following, though not conforming to the usual technic, has been 
found satisfactory. The resulting stain costs about $3.25 for eight ounces, 
as contrasted with the commercial price of $12 for eight ounces, and gives 
uniformly stained blood smears. 


Azur II-Eosin 

Azur II 

Methy! alcohol, absolute, neutral, acetone-free.......... 250 grams 


Dissolve the Azur II and Azur II-eosin in the methyl alcohol in an Erlen- 
meyer flask. Shake well for 15 minutes, add the glycerin, shake well for ten 
minutes and filter through a moderately fine grade of filter paper. Collect the 
filtered stain in a bottle and discard the undissolved residue. Generally quite 
a bit of stain does not dissolve but this seems to make little difference in the 
quality of the stained smears. Malarial parasites are brought out sharply with 
distinct differentiation of chromatin and cytoplasm. Redginal Hewitt, Science, 
86: 548. 1937. 


ESTIMATION OF PHOSPHATASE IN FLUORIDE BLOOD 


Having demonstrated the inhibitory effect of fluoride on phosphatase ac- 
tivity, the authors detail experiments demonstrating that fluoride activity 
may be overcome by adding to 1 cc. of whole blood 25 mgm. of caffeine mag- 
nesium salicylate. The mixture is allowed to stand for a few minutes when 
phosphatase determination is carried out in the usual way. 

It is emphasized that the caffeine magnesium salicylate must be prepared 
by the method described by Rose. Rose, C. F. M., Brit. Jour. Exper. Path. 
14: 339. 1933. 


PNEUMONIA TYPING 


Contrary to the opinion usually expressed in the literature, sputum preserved 
with 1 per cent formalin (in volume twice that of the specimen) is quite satis- 
factory for pneumococcus typing by Neufeld’s method, except in the case of 
Type III. Satisfactory preservation has been obtained with types I, II, 
VIII, and XIV. For teaching purposes or demonstration this method has 
been found eminently satisfactory. Harris, A. H., and Varley, F. M., Jour. 
Lab. & Clin. Med. 23: 2: 164. 1937. 


DEVICE FOR MAILING SLIDES 


Although the small two-piece, wooden slide holders are widely used in send- 
ing slides through the mails the writer’s experience with them has been most 
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unsatisfactory. Slides are frequently broken and unless the balsam is thor- 
oughly dried the cover-slips are rubbed off. These difficulties have been over- 
come in large part by the following simple procedure: a small rubber band is 
wound around each end of the specimen slide taking care to keep clear of the 
cover-slip and the second slide placed facing the first, i.e., the cover-slips in- 
side and the two bound together by another rubber band, the two bands at the 
end of the first slide preventing the covers coming in contact with each other. 
The slides may then be wrapped and placed in any sort of container having 
rigid sides. 
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